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(54) METHOD FOR CONTROLLING DIREC TcVITY OF 
ANTENNA AND ITS CONTROLLER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the direction of a 
terminal based on a connection request signal from the 
terminal, to turn a null point where a radio wave area 
containing spurious radiation does not exist in the 
direction and to realize communication. 

SOLUTION: Connection request signals from a terminal Z. 
which are received by an array antenna 2, are supplied 
to an adaptive array 14 and a parameter estimation unit 
15. The parameter estimation unit 15 detects information 
in the direction of the terminal Z with the output of 
the adaptive array 14 and the signal supplied from the 
antenna 2 and It is temporarily stored in a memory 16. A 
signal from a terminal A in which a directivity area is 
previously installed is received by the array antenna 2 
and it Is supplied to a signal synthesizer 17. The 
signal synthesizer 17 synthesizes the signal of the 
terminal A and information of the terminal Z, which is 
stored in the memory 16. Then, the null point of the 
antenna directivity, where a radio wave does not exist 
In the direction of the terminal Z, is turned without 
changing the directivity area against the terminal A. 
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/u^SriRitt •art %:W^tTh T i^^^nm^^'^um:^ 

*:ft-9-Sr^ft Lfc P H S «*^»©te«;^iR]^S:«ia-r S 

It fcSflfBP H S mimm. t P H S ii«*J^5rtT 5 P H S 
[0 0 0 1 1 

[^M<^M-rSSSW5>»l SOMA (Space 

Divison Multiple Access) a^ti^><.X-i.{C|i T:^ 

[00 0 21 

[ti^5l5C06?^ff] jfi¥> P H S (Personal Handy-phone Sy 
steiB)>iS*Jib*&«)TV'>5„ PHSWjl^f;^^^: LT 
l*> -i^ (5ms) tC^mSftO^* 4 ^ a 5/ h 

(l;^ci5'N:625ys) d^fj'feS 7 l^— ASrS** 
fii: t bfcT DMA (Time Division Multiple Access);^ 



10003] ::cOPHS(i. i^jassst^^j^^lSco^iw 
it&RCR STD-28 (.W^ ■ imWimM^) 

/^»J^^t■§-^S^PHSC*ffill^c^Ht■rSo PHSSg^lBJt? 

tt. p H s e>Sft bfc y > j7 ^-v ^^^-nf ^{dS 
m^i(>i^m^tix\,^ti:\,^:fy^m^ (.u^mm) -^co 

[0 0 0 4] jfi^F. PHS^^^«IS^<^^«Jii 

m''^^TJ^(DmM^Mmtvx. Tu^Ti^T-rtm^^ 

fz.T ^rfr ^^T\^^ (adaptive array) 
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30 S. p. Applebaum : 'Adaptive Arrays', IEEE Trans. An 
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0. L. Frost, III : "Adaptive Least Squares Optimiza 
tion Subject to Linear Equality Constraints, 'SEL- 
70-055, Technical Report, No. 6796-2, InfonnationSy 
stem Lab. , Stanford Univ. (Aug. 1970) . 
B. Widrow and S. D. Stearns : 'Adaptive Signal Proc 
essing,' Prentice-Hall, Englewood Cliffs (1985). 
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40 Adaptive Arrays,' Jone Wiley & Sons, New York (198 
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[0 0 0 5] LTi^L. ^ftcOPHSSife^^. T^zfy' 

Lx SDMA (Space Divison Multiple Access) aSfW 

A.P97-214,RCS97-252, MW97- 197 (1998-02) (^tr : (%t) 
m^ffi^^iim^^) ^(:lpb<PB^^;aTV^^(O'Cp«0 
Jilft5g(i^B&-t*-5o ^f^. SDMA:&^(^. PDMA 
(Path Division Multiple Access ) ')5^}i\>^^kh 
-5o rcoSDMAama^SSr^ T ^^^^^T^^f :/T W ^^ffl 
V^fcPHSS^^^->^V^-5:lt{cJ:»9. lOCDSDMA 

-PHS^iife^? l-C^l^cOPHS^^Sritst^-r^:!^ 
[0 0 0 6] il^dJ^r^?'':?'-^^ 

^-5^ (US) . m^:*rrR] (^;&fR]) -^mi^^yrojg 
fRjtt^^iRjtt-s:! t;^5a^^;i,5^ *t^;&-fR] 

-^jgfpjtt^FRjttfcajs^ y T;5i-^?(!^-r^^s$s« (sy 

^]!^^(On^^W(^^^)T) fc^C^o 73a 

7 3 c--.o:^^|i**;^^5>iCSr i t/^^o 
[0 0 0 7] rrt*. PHSffiT^A^^JtfpHi^y T7 3 
a-CT^-r^/^^ffifflbTiii^t^lr^ToTV^5t^(C. 
S@l*co5&^®«7 3 etc:, PHSsffl7SZ;$5A»9 PHS 
iiftS:fT*5 5 ^ bfcS^ (E19^flg) . PHSiffi^Zft 
P H S A i^Sffiffi L T V ^ 5 T ^ ^/v i: B#^iJ ^ iS 
?i ^ C ^ -^/w ^^ffl V ^ T y >- ^ ^ 

ft-^SrSDMA-PHSSite^7 l(;i»L^ft-r^o ^ 
EI9cD^(;iSM6^;^»^e>^fcPHSffi*At PHS 

^i^z<o^nm'^-Y^-x^f^m'^. fci:xPHS5ffl*A 

t P H S ^tKZ C^^^/V-S-ffiffl bT S DMA- P 
HSS±fe^7 1 ^m^^ailSfibrfc. SDMA-PH 

-et^fgrRjtt^y T^?^^-r5fci?>. SDMA-PHS 

mw.mi PHSlffi*z^cl^LTc^•r^/^^>fflv^ 

m-^Sr3I^M-r^o PHSffi^Z-t^fi. SDMA-PHS 
v^^^ay^-r^o PHSiSpSZ;^)5firg-f ^^^rtc 




2000-82987 



4 



p H s ffi*A:*fR]{crRj(t e^nfcJgrRj'teSiS co^^isw 

-r. PHSffi^Z i: SDMA-PHSS«6^7 1 top 
[0 0 0 8] 

(C^^r/.C$ttfct>(0-Cfc*9. SDMA-PHSS±t6^ 

10 ;65jifpHiri^y TS^J^^brv^^^^^-c. ^/^5:^[R]OP 
H ssS^7&- y >>:^^-\'^/^?fi5ir^*^t-^ (S;B!^* 

m-f-) ^PHSiiS5^<^:^fpI$r*ia:). ^ 

:6^rp](c^bT^^ffiM^^-&tfa^£:iiy T;^5^?£L?fev^T 
>'7^-^itfp]'ttO^/l-:&fRl4r[Rj(t^r t(cj: t). SDMA 
-PHSSi^fi^^^Jgrpltt^y TSrJ^^LTVN^iK^-C 

m?S'6:3b-[R]<oPHSffi7Rtcoiim^^^tgi:-r^S'Jt9 

[0 0 0 9] 

20 nn^^^'r^T:y^'r^m^f:Mn<r:>wm^m^ 

[0010] ft*:® 3 ft 1 mm^-^ 2 

HSSite^-efc6:^i:#'^t-r5o W^^4-e(^. ff^ 

:S3{C^^V^T. MIB^5tc(i. P H S«5K-Cfe5 ^ t #m 

A ^ fp] (t -5 ^^J^ff 5 ffiJi9#S t tt <b h 
[0 0 11] lt^^6-Cfi. n^^^^-fhTi^^r-r 

40 t. ^TV^-^^^ibSftLfc^i^^^M-i-tcS^^^S 
^5?^tf ^S:5lft b Ac P H S ^■^^W<O^W)5^ 

•r-^JgfpH4<0^/i-^SrfpIttfctiIfBPHSiiSp^^gt PH 

s mmwrn-k'^T 5 p h s iittsj^i^s t s-istt :i t 

[0 0 12] 

50 MAXZ-m^^^XWrn-t^o ElKi. fie5fe0"[|'Ct»^bfcJ: 
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SDMA-PHSSife^l (g^TSDMAj 

^•t^^mm^^ y T 3 b . 3 c (S'J:*T^-^<Dtgr^ttS 
mm':^^y^m'ehv. n^tDriyy^-ru i. #2. # 



3^ft$ixytft-g-^«tU-r^T:^:/7^^:/Ti/>r 1 4^. 

1 5 y<^7^-i^m^mi s^^hmti^i^^mm^- 

LTV^/^V^:$S, T WTVv^-^2 ^;^>r ^y^SWl 3 ^ 

[00131 s T>MA&mm 1 ;6^e><ojgfR]tt®js^ y r 

3 a:^^hm±'t^^mmM=^VT3 cJCAoTtfcPH 
^SDMASife^l (C*|■LC^-Y^/^^^fflV^-r y 

tL. TW>rT^^7^-^2^^^bTC^-y'^/Wft^^T:^:7^ 

[0 0 141 ^T. PHsm^z^>h<Dc^^^/i^m'^ 
Srsc^ (t) t-r^t. mi<OTl^y-rtlX<OC^ 



*Xc, (t) =aiXSc. (t) +ni (t) 

rr-e. a, II. ^Si^-r^J: 9i-y r/w^-Y A-e^^fk-t- 
/wgmit-^xc2 (t) yt. gc^co^tc^^ttSo 

[0 0 151 

Xc2 (t) =a2XSc. (t) +n2 (t) 

ho ^3coT>'•7^■:^# 3-ec^c^^^/i-Sfsm-?- 
Xc, (t) It. &^0^{c^^tt5o 
10 Xc, (t) =a3XSc. (t) +n3 (t) 

ho 

[0 0 161 ^4cDT>7^-^# 4-CcOCf^^^/V 

^mm-^xc, (t) It. i^^<Dm\^m^riho 

Xc4 (t) =a4XSc. (t) +n4 (t) 

nx<Dc^^^/i^^mm'Wx (t) it. 

20 [00171 

Xc„ (t) =a„XSc. (t) -fn„ (t) 

ha -hlB#.|^a,. a2. aa. a*. ajt. PHS 
-r^r>^7^-^# 1. #2. #3. #4. #nCO^^^ 

30 S:^bTV^^o #PHS«*lt;^S)bTV^^fci6. m 

n^. n3. n^. n„lt#T V7^-^^U=SmiHlgS-e5l 

[0 0 181 ^tb^n<^TV^-^-eS:fB$tt;tX c 
Xc2. Xc3. Xc4lt. Ty'^'r><':fTU^14\z.m 

PHSffi7^zd^e><?:>c^^^/Wt-^"efc5S c 

z (t) :65*Je)e>ti.ttl;^^tt^o Ti^^r-rxmrn 
$^^fcXc,. Xc2. Xc3. Xc4lt. ^ti* 
«&1 5^ct«^$^^. T^:/^^:^Ti/-f 1 4;6^e>oW 
40 ;^ft-^^. Sftm-^Xci. Xc2. Xc3. Xc4i:Offi 
gSffiCi. C2. C3. C4Srf|-»i-^wirlcJ:i9. is^^tc 
J: i9#r>'v^-^OT WiiE^^^i?' V/i^^i^^h:itf>^x 

[0 0 191 
[*ll 
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Z {aiSc2(0xScz(l) + ni(l)XScztt)) _ 



TX I Xci I X I Scz{t) I 



{a2Scz(OXScz(t)^n2(t)X Scz(t)} 
TX I Xc2 I X I Scz<t) I 



= a2 



{a3Scz(t)XScz(t)^n3(t)X Scz(t)> 
TX I Xc3 I X I Scz<t) I 



Oa= 



{a4Scz(t)XSc7<t)4n4(t)X Scz(t)} 
TX I Xc4 I X I Scz(t) I 



= a4 



^ {anScz(OXScz{t)+nn(t)XScz(t)} 
— i-j " — — — — 



TX I Xcn I X I Scz(t) I 



100 20] rtb(C<t»3. ^<v^—^m'&^l 5^^h. 
5;^^^f>ffl:^$^^^T WiS^^i^ b/i-aK a2. a,. 

^:^;vmtL^iKm^^mm\^x^ p h s z 

^ ft# ^ C ^ -V ^ffl V ^ X P H S ^ffl^ Z (c55IM-r ^ o 
V ^ ^ T ^ ^/v 1^— o T ^ ^ ^/W"C J.O IKI — co;^ 2^1^ 
[0 0 2 1] PHSffi5^Z(^. SDMAStt&^l;5^^>S 30 

r<?:>^. PHSffl^Z^^^^S-r^^Mt-J^PHSiffi 

^mt^j:^o o^l9r<^S#. PHSffi^AtiPDMAS 

ilft^^ToTV^^o 40 
[0 0 2 21 PDMAS±t&^l -e(^. T^^^/l^m-^^ 

(C^i^^tt> r WT>'7^-^2Sr:^LTT^-r^/^fi-^ 

<?:>T^-t^/^ii-^^^s ( t) t-r^t. mi(DT> 

[0 0 2 3] 

X ti ( t) =biXS (t) +ni (t) 



Xt2 (t) ^-b^XSt* (t) +112 (t) 

[0 0 2 4] J3C(C, m3<DT>'r'r# 3X(DT'f-^^/l^ 

^mm-^xtz (t) i^^<Dmcm^th^o 

Xt3 (t) --baXStA (t) +113 (t) 

xt4 (t) (i. i[k^<Dm^m^Jh^^o 

[0 0 2 5] 

X t4 ( t ) = b4X S t A ( t ) +n4 ( t ) 

7^-^#n-e(DT^-V^/l-Smft-i-X t„ (t) (i. 
Xt„ (t) =b„xSt. (t) +n„ (t) 

[0 0 2 6] Ji|B#>^bi. b2. hz. h,. b 

y''r2^m^'r^r:^y''ri^i. #2. #3. #4. 

C5r^^^brv^5o #PHSffi*^^^t^Jb■CV^^fc 
ISnu 112. n3. 114. nJi^-TVT^-t-SOJSIt 

[0 0 2 7] •^i^^i^<OT>"7^^-eS^t^^^i^cX t 

X t2. X t3. X t4t*. ft-^'g'^l 7(C^*&$tL 
fc#T>'7^-^fC*5(t'5PHSffi*Z(OTl^^iS;#-<i^ h 
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m^st. (t) t\:ixv. ^T>y^^\z.i^n^mu^ 

':^ 2 -egft $ ttfc P H S ffl* A <D T ^ -V- ^/wgfiit^ X 
tK Xt2. Xt3. Xt.^^^L. l^^-r^m^iv^^ 

Xtj' . Xt2' . Xt3' . xt/ ti.xr^^y'^ 
:/r w 1 4\cm^^th^, ^^y 1 6(;i{i. 

St. (t) Sr^a?>f^gl5-C^^b|B«bTl^^t><D^-r 

[0 0 2 8] *-r. 0 1 (DT :/-7^~^ # 1 -T?<0^^fI^X 
t/ (t) fi. ^fe^<D^^^c^$i^5o 
Xt/ (t)=biXStA(t)+aiXStz(t) 
+ n, (t) 

m^s m2(DT>T'rn2 x<D^^m-^x t / ( t ) 

[0029) xt 2* (t)=b2XStA(t)-ha2X 

S tz ( t) +112 (t) 

m^. m'^(DT>y'-rmx<o^^m^^t^ (t) 

Xt3* (t)-b3XStA(t)+a3XStz(t) 
+ n3 (t) 

mz.^ m4<Dr ^y'-r # 4 "CcO^J^fe^t^X 1 4' ( t ) 

[00301 Xt 4' (t)=b4XStA(t)+a4X 
S tz ( t) +n4 (t) 

#nr*<0^^m^X t/ (t) ^^(DWi^U^ih 

xt/ (t)=b„xStA(t)+a„xStz(t) 
+ n„ (t) 

ff^X t/ ( t) . X t2' ( t) . X t3* ( t) . 

Xt4' (t) tl. PHSffl*Z;^)^^><DAWm^biX S 
tA (1) . b2XStA (1) . bjXStA (1) ^ b4 
xStA(l) ^ PHSiffi7^A;&^ib<OA*fM-taiX S t 
. (1) . a2XSt. (1) . aaXSt. (1) . a4X 

s t. (1) hm^m'^(o^m%'^hfi:^. 

[0 0 3 11 ^(T^^WL^'^n. PHSSi*fe^;65}f^b/c: 
T^-r^/HC:^V^T. ill£^'OPHSffi^Zt;iAPx.T. 

T -Y 4^/W-T*®JK Sr L T V V ^ P H S S^tS 

ry>^-7^^::^T WT^^7^-^Sr^?!lx.fiRLS (Recursiv 
e Least Square) T/i-r? y X^-Ctbf^^i^fc^-g*. B^fM 

[0 0 3 2] J:oT. r^>^^>f >^T W 1 4f^. PH 
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Wm't^f:.}^. Bl 3 t;i^i-1t{c. PHSffi7^A;&f^ 
:^rR]) fc*fi-5*g[Rj14«rf^Sb. PHSffl*A{C3S:ti-^ 

Sr^i^bfci**. (S'JSrf^--cD*i[R]14®&^y 
T) \>^^x^ PHS^*z:&fR]t;l^L«jS;65^^-ev^ 

[0 0 3 3] :m{;iJ:»9. U^KfflO^S:^T5 phs^^z 

:^w-</w»T(c/£*9, ph sffi^^zd^sit^u 

MASJ^fe^lfi. T^-Y^/MC43V^TPHSffi7KZ^^e> 

t{Cj:»9. PHSffi^Z^^fpKCtgfpJttrny T4 aS:?^^ 
•r-Sr PHSffiT^Z ^ SDMAStte^l (iT 

([g4^flpj o 

[0 0 3 4] 

[0 0 3 5] ^/c. 10(^PHSSJ^^-e^l^<^PHS 

30 mm(omm^£m.m] 

{C>^LT}f|R]1t^yTS:?^^bTV^^;K^-C. ^tltm 
yr) (CPHSffl*Z;$5A'9 PHSilfi^tT:J3 5 
[E!2l ;$:%|g(7>SDMA^*fe^O-*JS(D?^fii^^-r 

HSiffi*z:;^^R]^;l»L«^S:^)5^AyTv^/^v^r^^*^^trR] 

[1241 PHS^^AtPUSm^Zti^^Ml^X^iV^ 

ivmi^i^^^v r^m}$.\.fcikm<D-mm<Dj&m^mm'r 
[0 71 suMAmm^m^Ty^y'^-:fTu^mmm 

50 tfe^(;ifflVNfc»'^cO«;g;E!r*$>^o 
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[1^8] ry:r7^^::^r i^>r Srfflv^:fc^^co-;^fp]Oig 



SDMA-PHSi 
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* 3 a 

3 b. 3 c 
T 

1 3 a. 1 3 b i/^SW 

15 >^^^;^-^*fl^S§ 

16 ;^^y 

1 7 ft-^'g'^ 

*10 A. Z PHSffi* 
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